Role of the coated endocytic vesicle in the uptake of receptor-bound low density lipoprotein in human fibroblasts.
125I-labeled and ferritin-labeled low density lipoprotein (LDL) were used as visual probes to study the surface distribution of LDL receptors and to examine the mechanism of the endocytosis of this lipoprotein in cultured human fibrobasts. Light microscopic autoradiograms of whole cells incubated with 125I-LDL at 4 degrees C showed that LDL receptors were widely but unevenly distributed over the cell surface. With the electron microscope, we determined that 60-70% of the ferritin-labeled LDL that bound to cells at 4 degrees C was localized over short coated segments of the plasma membrane that accounted for no more than 2% of the total surface area. To study the internalization process, cells were first allowed to bind ferritin-labeled LDL at 4 degrees C and were then warmed to 37 degrees C. Within 10 min, nearly all the surface-bound LDL-ferritin was incorporated into coated endocytic vesicles that were formed by the invagination and pinching-off of the coated membrane regions that contained the receptor-bound LDL. With increasing time at 37 degrees C, these coated vesicles were observed sequentially to migrate through the cytoplasm (1 min), to lose their cytoplasmic coat (2 min), and to fuse with either primary or secondary lysosomes (6 min). The current data indicate that the coated regions of plasma membrane are specialized structures of rapid turnover that function to carry receptor-bound LDL, and perhaps other receptor-bound molecules, into the cell.